Tissue ammonia and amino acids in rats at various oxygen pressures.
The amino acid and ammonia profiles in various tissues of the rat exposed to different pressures of pure oxygen have been studied. Well-defined changes in behavioral activity accompanied a profile of increasing pressure, culminating in convulsive activity in each group of exposed animals. After an initial depression of ammonia, in all tissues studied at 0.68 atm oxygen ammonia increased significantly at higher oxygen pressures. A rise in tissue ammonia took place in the absence of undue muscular activity on the part of the exposed animals. A significant increase in ammonia occurred first in brain and liver at 3.40 atm. Ammonia concentration was high in all tissues after convulsions occurred at 4.08 atm. Between 0.68 and 2.72 atm oxygen, tissue ammonia concentration was generally low and brain glutamate and gamma-aminobutyric acid were high. At pressures higher than 2.72 atm oxygen, tissue glutamate declined and glutamine increased. Alanine became significantly elevated in serum and muscle at high oxygen pressure, and aspartate was depressed in heart, liver, and muscle. These pressure-course experiments on ammonia accumulation in tissue confirm previous serial time course observations that ammonia accumulates in the brain and several tissues of the rat even in the absence of undue muscular activity during high-pressure oxygen exposure and is a significant factor in inducing convulsions.